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the area in ecres of Swamp Land Survey 1000 lying eest of the 
Secremento Southern Railroad, in accordance with above traverse, in- 
_ eludes the area in the sector of the 1 deg. curve. 


The sbove traverse was made to run to the center of the curve; 


herefore, to obtain correct number of acres in Swamp Lend survey 


4000 lying east of the Sacramento Southern Reilroad, is obtained es 
_ follows: The area of © circle 5799.61 ft radius equals 2425.829 
. es. The portion tu (ot the 1 deg. curve being the west boundary 
Kine of Swamp Land Survey 1000 is 184,05 acres; that is, the crea of 
tor between Stetions "D"1098s59 end 107102726. The area of 
At of ‘way of the north poundery line between B.C. of the 
¢ curve ste 1071 plus 27.6, distance 469.1 ft, right of way 
70 ft wide - is .78 of an acre, making & totel acreage of 
184.83 to be deducted from 400.46 acres, as found by the above 
celouletion, giving totel of 215.62 acres in Swamp Land Survey 1000 


lying east of the right of way of the Sacramento Southern Red lroed. 
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Traverse and diagram shoving how taszen+ 
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Tapie IV.—MINUTES IN DECIMALS OF A DEGREE. 
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Tabie VI ; *$ AND DEFLECTIONS. 
Def. 


for 
1 Foot 
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Tapue VII—TANGENTS AND EXTERNALS TO A 1° CURVE. TaBLE.—VII.—TANGENTS AND EXTERNALS TO A 1° CURVE. 
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TABLE VII.—TANGENTS AND EXTERNALS TO A 1° 


CURVE. 





Tangent 
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Angle 
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TapLE VII.—TANGENTS AND EXTERNALS TO A 1° CURVE. 
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Tape VIII.—Mrpp.e ORDINATES FOR Ralis. 


a = 
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CURVE FORMULZ. 


— F- 4 
a 20 tan. $1 R=T cot. %I Chord def. = chord? 


| 
“Sin. D R=_ 50 " 
Sin. D—50 Sin. D No. chords=% I 


E= Rex. sec. 41 D 
E=T tan. 4 I Tan. def. = % chord def. 


R 
Sin, D =50 tan. %1 


The square of any distance, divided by twice the radius, will equal the 
distance from tangent to curve, very nearly. 

Table 7 contains Tangents and Externals toa l®curve Tan. and Est. 
to any other radius may be found, nearly enough, by dividing the Tan. vr 
Ext. opposite the given central angle by the given degree of curve. 

To find Deg. of Curve, having the Central Augle and Tangent: Divide 
Tan. opposite the given Central Angle by the given Tangent. 

To find Deg. of Curve, having the Central Angle and External: Divide 
Ext. opposite the given Central Angle by the given Esternal. 

To find Nat. Tan. and Nat. Ex. Sec. for any angle by Table 7: Tan. 
or Ext, of twice the given angle divided by the radius of a 1° curve will be 
the Nat. Tan. or Nat. Ex. Sec 

To find angle for a given distance and deflection. 

Rule 1. Multiply the given distance by .01745 (def. for 1° for 1 ft.), and 
divide given deflection by the product. 

Rule 2. Multiply given deflection by 57.3, and divide the product by 
the given distance. 

To find deflection for a given angle and distance: Multiply the angle 
by .01745, and the product by the distance. 

RicHT ANGLE TRIANGLES.—Square the altitude, divide by twice the 
base. Add quotient to base for hypothenuse. 

Given Base 100, Alt. 10. 102+ 200—.5. 109 + 5—100.5 hyp. 

Given Hyp. 100, Alt. 25. 252 — 200—=3.125. 100—3 125= 96.875— Base. 

Error in first example, .( 02; in last, .045. 

To find Tons of Rail in one mile of track: multiply weight per yard by 

11, and divide by 7. 
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SOUTHERN PACIFIC Co. 
ENGINEER'S DEPARTMENT adesum 


Instructions to Engineers in Charge of Field Parties ; 
ie = IRN IFT 
gay of ac saat se nt te OTE acon a 
onth, on the blanks furnished f CO eae 
forwarded to the Chief Engineer. oe gee ad => 


Give the Christian name and initial letter of i 
a mi e T 7 "t? a 
Payment Roll and Voucher. ee : Oe <n : 
Itemize all Vouchers, giving the date and i 
a TS, place of disburse- 
— and when possible to do so, take receipt for all dita. 
aents. é 

Time will be computed by calendar months and fractions of the 
same. A contribution of fifty cents wiil be expected from all 
employes (except Chinese) who have worked seven (7) days or , here ta 
a during each month, and twenty-five cents for less than seven 3 cable to eee a Sunecous sights. 

7) aide. : ensatec a a 
fs 43 ies Gl Wy ailbakt tee ok : , ee No sights on turning ts are to be more thai 
No time will be allowed any of the mays ios ed en } Hest long. and ee Fe eee meceurate 
; l arty, excepting those place: 4 ee f long sights inaccurate. J 
on sae. the Chief of party until the work for which they were pte, ane Se ee ait sights on turning points himse 
engages 7. commence, nor will any time be allowed after the ; 9 cad sh the instrument or otherwise, trusting to the : 
ane ° jor a day’s work, excepting to those detailed as ap i ‘or the hundredths and thousandihs of the reading. 
i _ na Cooks, or for other duty by the Chief of party or his oe a aduieh will keep a check note-book of turning points. 
—— ao men discharged a certificate of the time and ; = Leveller will check up his turning-point a ae 
a ; 5.--L } areas : nd on the 
n > ces of back and foresight sums, and not depe 

3- All men will be returned free to the place at which they cele notes. ‘ [ 
— engaged for any particular survey—excepting by agreement A Intermediate elevations must be checked by ee o 
- t e contrary—unless discharged for disobedience or incompe- 2] cations and of rod readings before being platted en Beatle: 
tency, or leaving without the tull consent of the Chief of party, os. Rod must be swung back and forth on all backsights and 
‘aaron ee ee will not be allowed. Ten (10) foresi shts on turning points, to insure getting the shortest possi- 

otice will be required from all employes, in order to leave g reading i : 
eon seveies in good standing, unless the requirement be waived : ~ ee slopes must always be taken at each station of 
y, e Engineer in charge -arvey, and as much oftener as country requires. 

In case of sickness of any member of party entitled to hospital 3 ong Take high water elevations frequently, of all water-courses 
treatment, the Chief of party must give a Hospital Certificate. le 2 © or small, search carefully for drift marks, and get all avail: 
aX Books, Stationery, Instruments and 6ther property of the able information from old residents. he tine? 
Company are to be kept in good order; the Chief of the Party will * **,o--On both preliminary and final surveys, when eae Sac 
be charged for the same, and he must return them in like order in the valley of a water-course, large or small, with gr vacate 
z which they were received, or satisfactorily account for their rallel to the flood mark, the leveller will note elevation of ye cr 

lar loss. ; Brack (or bottom of water-course, if dry) at ~~ oS 

5 Tequisitions must be sent to the Chief Engi ; i d uch oftener as may be n 7 

7 ingineer by letter arter of a mile, and as m . 
and the telegraph is not to be used for that parpeene unless Laie! Se npiceele show the grade changes of the water a The ieee 4 
ween secues doles or loss, rey will be platted on all profiles, a dash (~) oa | 29 

: ote on first page of every field book a full d sags “am levation being used to indicate the water sa || 30 

the particular route, line and wo ici E See Pe eter cour err a ee 
s rk to which th >r- , and the usual dotted h , | 
enter date of each day’s work in the proper — oe Chted flood mar 


le 0 food marks. 
7. Note name and address in each si ns i Se ean eS ee 
Mie etn Transit Book of all members 11.—Put in Bench 4 


y ; in hilly regions. 
and Rodman. Book, name and address of Leveler every = ee aol ds clos sso 
ing al information a Bench Marks must be turning points and not put 
wok pat gers intermediate sights. Their location must be fully describ 
a ee connecting with another line, make full uate! 
difference of elevations, and how much higher elevation 0 
is, by one set of levels than by the other 

"14.-All level books nmst be paged an 


Instructions ‘to Levelle:. 


i in adjustrient, but depende .9 | 
1.—Instruments will be kept if adjustment, b 
> k lt equal back and foresights, where 
accurate work will be on eq ken of unequal lengths, it -" | 


| 
9) 
| 


half mile in val. 
Mark all bench 


7 


pt, fully describing each day’s work, 
of interest, and how it was derived. 
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S8eseReege 


as may come within the k 
which the Chief Enginee 


WILLIAM HOOD, 


CHIEF ENGINEER. 
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